In this short note, we propose two problems relating with nonnegative scalar curvaturev (NNSC) fill-in. The first problem is : When are two n − 1 -dim Bartnik data (Σ n−1 i , γ i , H i ) , i = 1, 2, NNSC cobordant? i.e. there is an n-dim compact Riemannian manifold (Ω n , g) with scalar curvature R(g) ≥ 0 and the ∂Ω = Σ 1 ∪ Σ 2 and γ i is the induced metric on Σ n−1 i from g , H i is the mean curvature of Σ i in (Ω n , g) . If (Σ n−1 1 , γ 1 , H 1 ) is positive scalar curvature (PSC) cobordant to (S n−1 , γ 0 , 0) then (Σ n−1 1 , γ 1 , H 1 ) can be fill-in with a metric of nonnegative scalar curvature, here (S n−1 , γ 0 ) denotes the standard round sphere. Just as Gromov's conjecture (see P.23, [4]) has relation with positive mass theorem, our problem may relate with Penrose inequality, at least for the case of n = 3. Our second problem is on Λ(Σ n−1 , γ) defined below.
A Bartnik data (Σ n−1 , γ, H) consists of an n − 1-dimensional orientable Riemannian manifold (Σ n−1 , γ) and a smooth function H defined on Σ n−1 which will be served as the mean curvature of Σ n−1 . One basic problem in Riemannian geometry is to study: under what kind of conditions so that γ is induced by a Riemannian metric g with nonnegative scalar curvature, for example, defined on Ω n , and H is the mean curvature of Σ in (Ω n , g) with respect to the outward unit normal vector? Indeed, this problem was proposed by M.Gromov recently (see. P.1 in [3] , and P.23, P.31 in [4] ). There are several pieces of interesting work on this problem when n = 3 (for instance see [8] , [9] ), one necessary condition of such a fill-in is positivity of Brown-York mass (see [12] ), but it is not sufficient (see [9] ).
In the investigation of above Gromov's NNSC fill-in problem, we often need to deal with NNSC cobordism of Bartnik data which may have its own interests. More specifically, for two Bartnik data (Σ n−1 i , γ i , H i ), i = 1, 2, we say (Σ n−1
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in (Ω n , g) with respect to inner ward unit normal vector, and H 2 is the mean curvature of Σ n−1 2 in (Ω n , g) with respect to outward unit normal vector. Our first problem is:
when are they NNSC cobordant?
By using surgery arguments (see [5] and [15] ), it is not difficult to show that if two Bartnik data (Σ n−1 i , γ i , H i ), i = 1, 2 can be filled in with positive scalar curvature metrics, then (Σ n−1
. Another possible relevant notion to this is so called "concordant". Namely, two PSC-metric γ 0 and γ 1 on Σ n−1 are said to be concordant if there is a PSC-metric g on the cylinder Σ × I which near Σ × 0 is the product γ 0 + dt 2 and near Σ × 1 is the product is the product γ 1 + dt 2 (see [18] ), in that case, (Σ n−1 , γ 0 , 0) is NNSC cobordant to (Σ n−1 , γ 1 , 0). When two PSC-metrics γ 0 and γ 1 are isotopic, i.e. can be connected by a continuous path γ t , t ∈ [0, 1], for each t ∈ [0, 1] γ t is a PSC-metric, then we may use quasi-spherical metric to show that if H 1 is not too large then (Σ, γ 0 , H 0 ) is NNSC cobordant to (Σ, γ 1 , H 1 ), here H 0 can be any given smooth positive function (see [1] , [12] , [13] ). On the other hand, when H 1 is large enough we are able to show (S 2 , γ i , H i ), i = 0, 1, cannot be NNSC cobordant ([11] ).
As we mentioned above, one obstruction of the above NNSC fillin problem is from positivity of certain quasi-local mass (for instance, Brown-York mass, see [12] and [16] ). It may be reasonable to think that there may be a potential obstruction of NNSC cobordism problem which is from Penrose type inequality (for Penrose inequality see [2] and [6] , for local Penrose inequality, see [14] , [7] and [17] ). To my knowledge, even the following simple case is still unknown:
Problem 0.2. Given Bartnik data (S n−1 , g 1 , H) with positive scalar curvature and (S n−1 , g 0 , 0), what is the largest H so that (S n−1 , g 0 , 0) is NNSC cobordant to (S n−1 , g 1 , H)? here H is a constant and g 0 is the standard round metric on S n−1 .
Remark 0.1.
• By the arguments of Theorem 1.4 in [16] and some gluing technique, we are able to show that for any PSC metric g 1 on S n−1 , there is a constant H so that (S n−1 , g 0 , 0) is NNSC cobordant to (S n−1 , g 1 , H). • When H is non constant in the above problem,, it is also interesting to ask what is the possible largest value of´S n−1 Hdµ 1 and´S n−1 H 2 dµ 1 etc, especially for n = 3.
For an orientable closed null-cobordant Riemannian manifold (Σ n−1 , γ). Define Λ(Σ n−1 , γ) by
H dµ γ (Σ n−1 , γ, H) admits a NNSC fill-in .
In the case of n = 3, and H > 0, the above Λ was introduced in [10] , and also some interesting properties was discussed therein.
Suppose (Σ 2 , γ) is a 2−dim surface with positive Gauss curvature, then it can be isometrically embedding in to R 3 , let H 0 be the mean curvature of the embedding image with respect to the outward unit normal vector, then we have Problem 0.3. Is Λ(Σ 2 , γ) =´Σ H 0 dµ γ ?
The affirmative answer implies the positivity of Brown-York mass without assumption of positivity of the mean curvature.
